Background: Iron accumulation is involved in many of postmenopausal associated disorders, like osteoporosis.
Introduction
IRON is one of the most abundant transition metals in the human body, and serves a key function in numerous biological processes, including oxygen transport, DNA synthesis and energy production [1] . Nevertheless, it is a double-edged sword; excess iron is toxic, causing cellular dysfunction, being a powerful catalyst for the generation of highly toxic free radicals that can damage all molecular classes found in vivo [2] . Most importantly, iron accumulation, a recently observed clinical phenomenon in postmenopausal women, was shown to be involved in the pathogenesis of many postmenopausal related disorders [3, 4] . Clearly, there is a direct relationship between estrogen and systemic iron metabolism, although the molecular mechanism is still unclear [5] . Whereas estrogen decreases because of the stoppage of ovarian functions, stored body iron, as reflected by serum ferritin concentrations, increases rapidly after menopause to reach about more than twice that observed in premenopausal women [6] [7] [8] .
Although the increased iron stores after menopause is considered to be moderate, compared to the pathological forms of primary and secondary iron overload [9] , potential health problems were linked to this increase [10] , and could be a risk factor for several chronic diseases such as atherosclerosis, diabetes and metabolic disorders associated with the insulin resistance syndrome [11] . Moreover, iron accumulation had been reported as a secondary causative factor in postmenopausal osteoporosis [11] [12] [13] [14] [15] [16] [17] , and postmenopausal women with abnormally elevated iron are more susceptible to osteoporosis, which could be, partially in part, due to ROS generation [4, 17] . Moreover, many studies recorded the deteriorating effect of estrogen deficiency and iron accumulation on glucose and lipid homeostasis in different experimental models [18] [19] [20] [21] [22] . Based on these observations, it could be speculated that the postmenopausal accumulation of iron may have a role in exacerbating many of postmenopausal associated pathology with the possible modulating role of substances that have iron chelating and free radicals scavenging capabilities [3, 8] .
Melatonin is a tryptophan derived hormone secreted from the pineal gland during the dark phase of the daily light/dark cycle [23] . It plays an important role in regulation of many physiological events through its antioxidant and free radical scavenging effects [24] [25] [26] . Melatonin is an efficient protector of proteins and lipids in cellular membranes as well as antagonists of many endogenous and exogenous free radicals [27] . A wide range of actions of this hormone make it possible to be used in cancer therapy, Parkinson's disease, Alzheimer's disease, and diabetes [28] . Furthermore, many authors suggested the prophylactic effect of melatonin against iron-induced toxicity [29] , and its positive impact in mitigating the metabolic disturbances associated with menopause [20] .
Quercetin is a natural dietary flavonoid, present in foods such as fruit, vegetables, and tea. It is well documented for its anti-diabetic [30, 31] , and antidepressant properties [32, 33] , and its beneficial effects against disorders of lipid metabolism [34] . It also protects against various diseases as pulmonary and cardiovascular diseases, osteoporosis, and aging [35] . It can prevent cell death by scavenging free radicals, protecting against lipid peroxidation [36] , and its chelation to metals [37] . Absence of the appropriate rodent animal models that mimic postmenopausal conditions of estrogen and iron levels [3] , directed us to establish an ovariectomized, iron-treated female rat model to replicate the characteristics of postmenopausal females [38] , so as to study the possible role of iron accumulation in deteriorating the OVX-induced metabolic and bone remodeling alterations with the possible ameliorating effect of melatonin and quercetin treatment in this respect.
Material and Methods

Chemicals:
Melatonin, quercetin and elemental iron, in the form of ferric ammonium citrate, were purchased from Sigma Chemical Co. (St. Louis, USA). All drugs were of high analytical grade and freshly prepared.
Animals and study design:
This current work was performed at Tanta Faculty of Medicine, from November 2018 to February 2019, and all experiments were conducted according to guidelines of the Ethical Committee of Medical Research, of Tanta Faculty of Medicine, Egypt.
Forty female albino rats, 3 months old (weighing 200-220g), were purchased from the Experimental Animal House of Faculty of Science, Tanta University. The rats were kept in plastic cages (4 rats per cage) at room temperature (23 ±2ºC), under controlled environmental conditions, 12/12h light/ dark cycle, with free access to water and food.
The rats were randomly categorized into 5 equal groups, 8 rats each.
Group 1: Control sham operated group, received intraperitoneal injections of normal saline, 3 times a week for 4 weeks after sham operations.
Group 2: Ovariectomized (OVX) group, received the same saline treatments after bilateral ovariectomy.
Group 3: Iron treated-OVX group (F-OVX), received intraperitoneal injections of 0.04g/kg ferric ammonium citrate (dissolved in normal saline), 3 times a week for 4 weeks [14] , after bilateral ovariectomy. This dose was chosen so as to induce an increased serum ferritin level to about 2-3 fold [14] , which resemble the level present in postmenopausal women [39] .
Group 4: Melatonin + iron treated-OVX group (MF-OVX), after bilateral ovariectomy, they re-ceived subcutaneous melatonin injections (10 mg/kg) daily for 4 weeks at 4p.m. (30min before iron administration and 2h before light off) [29, 40, 41] .
Group 5: Quercetin + iron treated-OVX group (QF-OVX), after bilateral ovariectomy, they received intraperitoneal quercetin injection of 10 mg/kg/day, for 4 weeks (30min after iron administration) [42] .
Ovariectomy and sham operation:
Bilateral OVX and sham operations were performed using a dorsal approach through two dorsolateral incisions, approximately 1cm long above the ovaries, under intraperitoneal sodium pentobarbital (40mg/kg body weight) anesthesia [43] , according to the technique described by Abdel-Sater and Mansour [44] . The ovaries of the OVX group were bilaterally removed while; that of the Shamoperated rats were exteriorized but not removed. After surgery, all the animals were cared with antibiotics and analgesia.
Blood and tissue sampling:
At the end of the experiment (24 hours after the last medication), all rats had been fasted for 16-18 hours then midline laparotomy was done under anaesthesia, blood samples were collected, centrifuged at 3000rpm for 15min. for obtaining serum to be used in biochemical analysis. Then livers of each rat were removed and pieces of them were washed, dried, weighted, then adequate buffer was added (0.01M phosphate buffer saline (pH 7.4) for total iron and MDA, or normal saline for TAC), to prepare 10% homogenate that was centrifuged at 10000 rpm for 10min, then the supernatant was removed and used for different assays. Furthermore, total protein contents were determined according to the Biuret method [45] . The liver iron content was assayed herein, to confirm iron accumulation in tissues, considering that the liver is the dominant iron storage site and liver iron concentration predicts the total iron store in the body [46] .
1-Determination of serum and liver biochemical markers:
• Determination of iron in serum and liver homogenates and serum ferritin: Total iron level in serum and liver homogenates were determined using colorimetric iron assay kits (MyBioSource, Inc., USA). Furthermore, serum ferritin, which is the most widely used index for clinically evaluating iron storage [38] , was assayed using MyBioSource ELISA Kits following the manufacturers' instructions.
• Determination of serum and liver oxidative stress markers: Malondialdehyde and Total Antioxidant Capacity (TAC) levels were determined in serum and liver homogenates using colorimetric assay kits (MyBioSource, Inc., USA), according to the manufacturers' instructions.
2-Determination of metabolic parameters:
• Serum glucose, insulin and insulin resistance: Serum glucose level was measured using colorimetric assay kits (Biodiagnostic Chemical Company, Giza, Egypt), and serum insulin was measured by Rat Insulin ELISA kit (MyBioSource, Inc., USA) according to the manufacturers' instructions. Insulin Resistance (IR) was calculated using the Homeostasis Model Assessment of IR (HOMA-IR) equation described by Matthews et al., [47] as follows:
Glucose (mg/dl) X Insulin ( µ IU/ml) HOMA --IR = 405
• Serum lipid profile: Serum Triglycerides (TG), Total Cholesterol (TC), High Density Lipoprotein (HDL-C) and were determined using Biodiagnostic kits (Giza, Egypt) following the manufacturers' instructions. While, LDL-C concentration was calculated using Friedewald equation [48] as follow:
Total Cholesterol -(HDL-C + triglycerides LDL-C = 5 3-Determination of serum bone turnover biomarkers [49] : • Markers of bone formation: Serum Osteocalcin (OC) and Bone Specific Alkaline Phosphatase (BALP) were measured using the rat osteocalcin and rat bone alkaline phosphatase ELISA kits (MyBioSource, Inc., USA) respectively, according to the manufacturers' instructions.
• Markers of bone resorption: Serum Crosslinked Carboxy-terminal telopeptide of type I collagen (CTX-I) and tartrate-resistant acid phosphatase 5b (TRACP5b) were determined using the corresponding rat ELISA kits (MyBioSource, Inc., USA), according to the manufacturers' instructions.
Statistical analysis:
The statistical analysis was carried out using the SPSS software. The collected data were subjected to one-way ANOVA followed by Tukey's test that used to determine the significance between more than two groups. Data are expressed as the mean ± SD. p-value <0.05 was considered significant.
Results
Serum and liver iron and serum ferritin levels:
The serum and liver iron concentrations as well as serum ferritin were significantly increased in F-OVX rats compared to OVX rats (Table 1) . Treatment with melatonin or quercetin significantly decreased serum and liver iron as well as serum ferritin levels in MF-OVX and QF-OVX compared to F-OVX group (Table 1) .
Serum and liver oxidative stress markers:
Table (2) showed that the levels of MDA in serum and liver tissues underwent a significant increase along with a significant decrease in TAC in OVX versus sham operated group as well as in F-OVX versus OVX group. After melatonin or quercetin administration a significant decrease in MDA and increase in TAC were recorded in MF-OVX and QF-OVX versus F-OVX group.
Serum glucose, insulin, HOMA-IR and lipid profile:
The serum levels of insulin and glucose were significantly increased accompanied with significant increase in HOMA-IR in OVX compared to sham operated rats. Further elevation in serum glucose and HOMA-IR was detected in F-OVX group compared to OVX group. Treatment with melatonin or quercetin significantly decreased glucose, insulin and HOMA-IR in MF-OVX and QF-OVX versus F-OVX group, as shown in (Table  3) .
Simultaneously, serum levels of TG, TC, and LDL-C were significantly increased, whereas HDL-C was significantly decreased in OVX versus sham operated rats. Following iron treatment, the TG, TC, and LDL-C levels were significantly enhanced in F-OVX versus OVX group. Administration of melatonin or quercetin to the iron treatedovariectomized rats significantly lowered the serum levels of TG, TC, LDL-C, and elevated HDL-C in MF-OVX and QF-OVX compared to F-OVX group, however, melatonin effects were significant in relation to quercetin effects, as presented in (Table 3) .
Serum bone turnover biomarkers:
Results of ( Table 4) showed that there was a significant elevation in the sensitive biochemical markers of bone formation, where serum osteocalcin and bone ALP levels were increased by 1 .32 and 1.2 folds, respectively, in OVX versus sham operated rats. Moreover, the bone resorping parameters, CTX-I and TRACP5b were also increased by 3.90 and 2.58, respectively in OVX versus sham operated rats. It is obvious from our results that ovariectomy was associated with a high bone turnover state with bone resorption exceeding bone formation.
Following iron treatment, osteocalcin, and bone ALP were significantly decreased, while CTX-I, and TRACP5b were significantly enhanced in F-OVX versus OVX group. Administration of melatonin or quercetin to the iron treated-ovariectomized rats, significantly elevated the serum levels of osteocalcin, and bone ALP, and lowered CTX-I, and TRACP5b in MF-OVX and QF-OVX compared to F-OVX group, as shown in (Table 4 ). 
Discussion
Studies showed that concurrent but inverse changes in iron and estrogen levels occurs during the menopausal transition with a sequel of increased iron accumulation after menopause that was linked to many disorders associated with menopause [3] . Thereby, in this current study, we generated an OVX rat model with an elevated iron to replicate the characteristic of postmenopausal females [38] ; so as to evaluate the possible modulating effect of melatonin or quercetin treatment on the associated metabolic and bone turnover alternations in this rat model.
Our results showed that treatment with iron for 4 weeks, significantly increased the serum iron and ferritin levels along with liver iron content in F-OVX group versus OVX group, confirming iron accumulation in sera and tissue of this rat model, as shown previously [14, 38] . Moreover, we observed that this excess iron accumulation was in concomitance with exacerbation of the ovariectomyinduced metabolic and bone turnover alternations, referring to the involvement of excess iron accumulation in aggravating the ovariectomy associated pathology with possible ameliorating role of iron chelating agents in this aspect.
Noteworthy, administration of either melatonin or quercetin significantly decreased iron in sera and liver of MF-OVX and QF-OVX groups versus F-OVX group, denoting their iron chelating effects, which was in accord with previous studies [29, 42, 50] .
The mechanisms underlying the iron chelating effect of melatonin could be attributed to its ability to form complexes with iron removing it and preventing its reduction and subsequent generation of free radicals [51] . Small size of melatonin was suggested to allow its direct access to the iron core of ferritin, inhibiting redox cycling and generation of toxic Reactive Oxygen Species (ROS) [52] . Additionally, the high lipophilicity of melatonin allows its movement across cell barriers and removal of toxic metals [53, 54] . On the other side, quercetin was shown to facilitate iron movement between intracellular and extracellular compartments; reducing the iron overload [55] . Furthermore, it could increase iron excretion [56] ; via formation of quercetin-iron (II) complex that can pass through glucose transporter 1, thus decreasing the intracellular iron and its related radical production [57] [58] [59] . Quercetin could also reduce serum iron [60] , through chelating iron within the intestinal lumen, via its 3-hydroxyl group, and regulating ferroportin trans-porter expression, in acute and chronic iron overload conditions [60] .
It is well documented that oxidative status depends on the balance between oxidants and antioxidants, with the TAC concentration being an overall indicator of oxidative status [61] . Accordingly, our findings revealed a significantly increased MDA level associated with a significantly decreased TAC in the sera and livers of OVX group compared to the sham group, and of F-OVX group compared to OVX group; revealed an ovariectomy-induced oxidative stress, further exaggerated by excess iron accumulation. In harmony, enhancement of oxidative stress response in ovariectomized [62, 63] , and iron overloaded conditions [29, 64] were previously recorded, which could be a key process involved in mediating the pathology induced by ovariectomy and/or excess iron accumulation.
In line with this proposal, the lack of protective antioxidant action of estrogen after ovariectomy may perturb the balance between oxidants and antioxidants status which could be linked to many of ovariectomy-related pathogeneses including; IR [22] , non-alcoholic steatohepatitis [65, 66] and osteoporosis [67, 68] . In addition, Iron is a well-known inducer of ROS, accelerating the lipid peroxidation with marked loss of total antioxidant capacity level [29, 69, 70] . Iron could catalyze the conversion of hydrogen peroxide to free radical ions via the fenton reaction with a sequel of damaging the biomolecules, including lipids, proteins and DNA [71] , which could be the main pathogenic mechanism mediating the toxic effects of iron [42] . Thereby, we may hypothesize that both excess iron and ovariectomy might result in compounded levels of ROS production in F-OVX rats, which could further, promote the ovariectomy induced pathology; as regarding the metabolic derangement and bone turnover alterations, as represented later in this current study.
On the other hand, administration of either melatonin or quercetin herein significantly improved the redox status; which could play a role in mitigating the underlying pathology. This could be mediated via either; their direct antioxidant effects or; indirectly through chelating iron with its mediated free radicals' generation.
In line with this proposal, melatonin was shown to counteract oxidative stress induced by ovariectomy [72] and iron overload [29] . Melatonin was considered as one of the most potent antioxidants, possibly by its free radical scavenging properties and/or by inhibiting their generation, stimulating antioxidant enzymes and inhibiting the activity of pro-oxidative enzymes [24, 73, 74] . Moreover, melatonin was shown to protect the liver via attenuating the lipid peroxidation and improving the liver antioxidant defenses [29, 72] . Meanwhile, the antioxidant effect of quercetin [42, 75] could be attributed to its direct free radicals scavenging capacity [76] ; beside its ability to facilitate electron export, functioning as an electron donor, thus reducing accumulation of intracellular ROS [77] . Moreover, Li et al., [78] demonstrated that, quercetin inhibited abnormal intercellular labile iron pool and its associated oxidative damage.
It is well known that ovariectomy produces general changes in the metabolism [79] . Consistently, the present study presented an ovariectomyinduced disturbance in glucose homeostasis with IR, indicated by significantly elevated levels of fasting blood glucose, insulin levels and HOMA-IR in OVX rats versus sham control ones, which was supported previously [20, 80] . This could be explained by that deficiency of female sex hormones results in declined insulin-stimulated glucose disposal [81] , which could be attributed to ovariectomy-induced increment of visceral fat, dyslipidemia, and impaired glucose tolerance with defective insulin-mediated glucose clearance [19] .
Following iron administration herein, further elevation in serum glucose and HOMA-IR was detected in F-OVX group compared to OVX group, which came in line with earlier studies, clarifying a relationship between excess iron accumulation or high iron intake and IR [82] [83] [84] [85] . Consistently, iron overload was correlated with the development of diabetes [21, 86] . Moreover, iron-induced oxidative stress has been implicated in aggravating the IR [87] . The altered insulin sensitivity in ironoverloaded animals could be attributed to modifying the transcription and membrane affinity of insulin receptor expression in the liver, and by affecting insulin-dependent gene expression [88] . Furthermore, excess iron was shown to interfere with glucose disposal from liver [89, 90] .
Interestingly, administration of melatonin or quercetin significantly improved IR parameters in MF-OVX and QF-OVX groups versus untreated F-OVX group, which agree previous studies [20, [91] [92] [93] [94] . This could be attributed to their iron chelating effect, where iron depletion was shown to increase the insulin sensitivity [95] ; possibly by increasing insulin receptor expression in skeletal muscles [96] . Also, their antioxidant effects observed herein, could have a role; awing to the involvement of oxidative stress in IR pathogenesis [97] , with ability of antioxidant therapy to improve insulin signaling in vitro [98] and glycemic control in diabetic individuals [99] . Meanwhile, the insulin sensitizing effect of quercetin could be mediated either via; its inhibition to a -glucosidase [100, 101] reducing carbohydrates digestion [102] ; or through its activation to hepatic protein kinase B which consequently increased hepatic glycogen synthesis and reduced blood glucose levels [103] .
The results obtained from this current study, also elucidated that, the disruption of glucose homeostasis after ovariectomy was associated with disturbance in lipid profile, as manifested by significantly increased levels of serum total cholesterol, LDL-C, and TG whereas, HDL-C levels were significantly decreased in OVX group versus sham control group. These results are in accordance with previous studies [104, 105] . Estrogen has been shown to increase HDL-C and decrease LDL-C levels [106] . Furthermore, the number of LDL liver receptors is reduced during the menopause [107, 108] . This disturbed lipid metabolism may be a cause or a consequence of IR [109] .
Additionally, iron administration further deteriorated the lipid profile in F-OVX versus OVX group, referring to the exacerbating role of iron on hyperlipidemia as recorded previously [18] . In consistence, a significant increase in cholesterol and TG were recorded after iron supplementation [110, 111] . Excess iron accumulation was shown to interfere with plasma lipid transport, resulting in increased TG and cholesterol levels [111, 112] . Moreover, the iron-induced membrane lipid peroxidation was considered as an important factor in altering lipid metabolism [111] ; possibly by its effect on lipogenesis-related genes [113] and key enzymes necessary for cholesterol homeostasis [114] .
Intriguingly, administration of either melatonin or quercetin to F-OVX group significantly improved their lipid profile comparable with their non-treated F-OVX counterparts, signifying the hypolipidemic effect of melatonin [115, 116] , and quercetin [103, 117] . This could be explained by their iron chelating effect where; iron depletion was shown to improve the lipid profile disturbed by high dietary iron [118] [119] [120] . Additionally, melatonin supplementation was found to be effective or even better than estrogen replacement therapy in correcting ovariectomy-induced dyslipidemia [20] , which could be mediated mostly via; its antioxidative potentials and its suppression to the levels of pro-inflammatory cytokines which consequently prevents LDL oxidation [121, 122] . Additionally, the hypocholesterolemic effect of melatonin could be mediated via its augmentation to endogenous cholesterol clearance mechanisms [123] , its reduction to the numbers of LDL receptors and its inhibition to cholesterol synthesis [121] . On the other side, the hypolipidemic effect of quercetin could be also attributed to its regulation to sterol regulatory element-binding proteins [124] and LDL receptor protein expression [125] . Kobori et al., [34] demonstrated that quercetin decreased expression of peroxisome proliferator-activated receptor-a in the liver with subsequent decreased synthesis of TG. It could also reduce de novo fatty acid and TG synthesis and acetyl-CoA carboxylase activity in rat hepatocytes [126] .
Our results also revealed that ovariectomy was associated with increased bone turnover markers, of bone resorption; serum CTX and TRACP5b, and bone formation; serum osteocalcin and bone ALP, with bone resorption exceeding formation, reflecting a high bone turnover rate which may be responsible for bone loss, as shown previously [44, 38, 127, 128] . These findings supported the fact that bone resorption is accelerated by estrogen deficiency [129] , which could be attributed to stimulation of osteoclasts differentiation and proliferation mediated by ovariectomy -induced oxidative stress [12, 130] , or increase in parathyroid hormone level [131] .
Moreover, our investigations showed that iron administration further disrupted the balance between bone formation and bone resorption, where bone resorption was significantly enhanced, whereas bone formation was significantly depressed. Similar results were recorded previously [38] , supporting the hypothesis of that the postmenopausal women with abnormally elevated iron are more susceptible to osteoporosis [4, 17] . Consistently, a recent study stated that bone mass was minimally affected by an excess of iron in the presence of estrogen. Once the source of estrogen was removed by ovariectomy, iron accumulation significantly decreased bone mass [38] . Moreover, a decline in bone mineral density was shown to be linked to increased serum ferritin concentration and liver iron content in rats [46] .
Studies recorded that iron induced bone loss was attributable to the catalyzing effect of iron in the formation of ROS [131] , which had been shown to promote the differentiation of osteoclasts and promote the bone resorption [14, 133, 134] . Moreover, its effect on bone could be mediated via either; increasing inflammatory cytokines [135] , which had been implicated in the etiology of bone resorption [136] ; or via down-regulating the Runx2 ex-pression and its downstream targets, osteocalcin and ALP in osteoblasts, leading to attenuation of extracellular matrix mineralization in these cells, triggering osteoporosis [137] . Importantly, administration of melatonin or quercetin to the F-OVX rats, significantly depressed bone resorption, as revealed by decreased CTX-1 and TRACP5b, while bone formation was significantly enhanced, as manifested by increased osteocalcin and bone ALP in treated F-OVX rats versus untreated F-OVX ones, denoting their bone sparing effects, which came in line with previous studies [138 -140] . This could be mediated, at least in part, via their iron chelating effects, since treatment with iron chelators was shown to mitigate the loss of bone mass and the deterioration of bone microarchitecture in rats [11, 141] . Furthermore, their scavenging antioxidant potentials could have a role [138, 142] , as free radical scavengers could partially prevent the iron overload-induced bone abnormalities, improving osteoporosis [135] . Additionally, both melatonin and quercetin treatment recorded beneficial direct anti-osteoporotic potentials which could contribute to their bone sparing effects in our model [138] [139] [140] . The anti-osteoporotic effect of melatonin could be attributed to its ability to accelerate the osteoblastic cells proliferation and to increase the gene expression of bone marker proteins, including sialoprotein, alkaline phosphatase, osteopontin, and osteocalcin [143, 144] . Melatonin could also promote osteoblast differentiation and matrix mineralization [138] , at least in part, via its free radicals scavenging properties [138] . Meanwhile, the bone sparing effect of quercetin could be mediated either; indirectly via its antioxidant and anti-inflammatory capacities [142] or directly; via its effect on cells of bone remodeling [140] . Quercetin could increase the osteogenic activity of osteoblasts [145] . Moreover, it could modulate osteoclastic resorption of osteoclasts in vitro [146] . The anti-resorptive effect of quercetin could be mediated via suppressing both, differentiation and activation of osteoclasts [147] , as well as its ability to induce apoptosis of mature osteoclasts [146] . Another indirect explaining mechanism of the bone-restoring activity of quercetin is mediated via its enhancement to calcium absorption from small intestine and improvement of Vitamin D receptor activity that regulates calcium homeostasis at gene level [148] .
Conclusion:
From this study, we concluded that both melatonin and quercetin are effective in controlling the metabolic derangement and bone turnover alternations, induced by iron accumulation in OVX rats, with the former more effective in maintaining the metabolic homeostasis. These effects could be mediated mostly via; their iron chelating effects which was further enhanced by their antioxidant, insulin sensitizing, hypolipidemic and antiosteoporotic potentials, as recorded in this rat model. These findings may provide an adequate support for developing melatonin or quercetin supplementation therapy either alone, or in combination with estradiol as a possible alternative to estrogen replacement therapy in postmenopausal women. 
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